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(54) DISPLAY CELL 

(57)Abstract: 

PURPOSE: To enable the low cost supply of a large-screen display cell 
provided with Trs in respective display picture elements. 
CONSTITUTION: The respectively independent Trs are tightly formed 
on a highly heat resistant high-polymer film 1, consisting of polyimide, 
etc., and after these Trs are adhered to another transfer substrate 7, 
the above-mentioned high- polymer film 1 is etched away. On the other 
hand, lead wires connecting the respective Trs are previously formed on 
a display substrate for a large area. The previous Trs are transferred to 
the positions corresponding to the lead wires of this display substrate 
while these Trs are electrically connected. The dense Trs are 
transferred in compliance with the display pitch and the transfer 
substrate 7 is so moved as to meet the next display picture element 
pitch. The densely formed Trs are coarsely and efficiently formed on 
the large-area display substrate by the repetition of the above- 
mentioned operations. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

(1) Stop among substrates which prepared the electrode which counters the matter which can control 
properties, such as transparency of light, refraction, and absorption, electrically, such as liquid crystal 
and EC. In the display eel which displays using the display drive substrate which forms active 
components, such as a transistor and diode, in one side of this substrate for every pixel, and drives each 
pixel electrically Said active component is beforehand formed densely on wiring for a status signal and 
control signals, and a substrate other than the substrate for a display drive in which each pixel 
transparent electrode is formed. The display eel which said active component was made to separate 
separately from this substrate, and transferred to the location of each active component for pixels on 
said substrate for a display drive, carried out connection addition of this active component electrically, 
and was used as the display drive substrate at each pixel. 

Said active component (2) On high thermally stable polymer substrates, such as polyimide Low- 
temperature processes, such as plasma CVD, are used. The base layer of Si02 grade And it forms in X 
and the direction of Y densely in a fixed pitch, an area unit required for each active component — On 
this base layer, carry out the laminating of the semi-conductor layers, such as a-Si, and P, S, etc. are 
injected into this semi-conductor layer. Active components, such as FET and diode, are formed. Further 
This component and a signal line, Or form the connection using aluminum for connecting with a signal 
line, the scanning line, a transparence pixel electrode, etc. electrically, Au, etc., and it considers as the 
switching element section. **, X, the binder that is committed with an etching reagent and is not about 
the switching element section densely formed in the direction of Y at constant pitch, After holding each 
switching element section with a transition substrate (film), The substrate in which the switching 
element sections, such as polyimide, were formed is etched and removed. Make each switching section 
dissociate and become independent on a transition substrate, hold, and the switching element section on 
said substrate is doubled with the location which needs the switching element of the substrate for a 
display drive. The switching element section of the agreeing location is transferred on the substrate for 
a display drive, and it connects electrically. One by one The location of the switching element on the 
substrate for a display drive, A display eel given in the first term of a patent claim using the display drive 
substrate which doubled the location with the switching element section on the substrate for transition, 
and carried out transition formation of the switching element on the substrate for a display drive. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

"Field of the Invention" this invention is a display eel for the display which realizes a more large-sized 
screen about implementation of the flat-surface display which used liquid crystal, EC, etc. 
"Outline of invention" this invention is the display eel which realized formation of a switching element by 
the new approach, and the yield was good and enabled supply of the display of a big screen cheaply in 
the display eel which used the active component for each display electrode as a switching element. 
Conventionally [ "Prior-art and trouble" ], there are an active method and a PASSHIPU method as drive 
method of indicating equipments, such as liquid crystal, and the active method surpasses display 
properties, such as goodness of image quality, and responsibility, overwhelmingly. However, since the 
manufacture was very difficult until now, the display of a big screen was not able to be supplied to a 
commercial scene in fact. Creation of the eel of the means of displaying which drives using an active 
component has been briskly developed by many manufacturers, such as Sharp and Hitachi, based on a 
semi-conductor manufacturing technology from 70 s. Those display eels carry out the laminating of the 
semi-conductors, such as a-Si, to the whole surface on a glass substrate 10, as shown in Fig. 9 . Next, 
each pixel 13 which consists of ITO The active switching elements 4 to drive, such as Tr and diode It 
forms only in the location which can intersect the scanning line 12 for controlling each pixel, and a signal 
line 11, and the semi-conductor layer of the other location is a method which creates the display drive 
substrate which removes by etching etc. and carries out the display drive of each pixel, and is used for a 
cel. This process is performed using the technique used for manufacture of semi-conductors, such as 
FOTORISO, and etching, plasma CVD. By this conventional approach, since it is the creation of the 
display drive substrate finally used itself and a transparence pixel electrode, wiring, and an active 
component are formed in that pitch, when formation of all the patterns on a glass substrate tends to 
manufacture the indicating equipment of a large area, it will form an active component very much on the 
glass of a large area at a non-dense. Therefore, it is the reason which was not able to offer a large- 
sized flat-surface display panel on commercial level until must form the active component of a uniform 
property over a large area without a defect, and this becomes the big inhibition factor of the 
improvement in the manufacture yield, it enlarges a process to coincidence, investment becomes huge 
and it results by the end of today. It becomes [ the semi-conductor process which the yield worsens in 
order to realize the homogeneity of a property, since the trouble of the former as mentioned above 
makes creation ****** the switching element (a following switching element is called) of an active 
component by the consistency very **** in a large area, and can moreover cope with a large area is 
searched for, become very high / a manufacturing installation /, and ] very expensive [ a display 
substrate ] and was not practical. 

"the means for solving a trouble, and an operation" — it makes transfer on a display drive substrate so 
that it forms in a pitch fixed very densely in the direction of X and Y like the usual semiconductor 
device on another different substrate from the display drive substrate whose this invention finally uses a 
switching element for a display eel in order to solve the above troubles, etching etc. separates it 
separately and the location of the switching element on a display drive substrate may suit in it In order 
to have formed Tr of a-Si conventionally, a-Si was formed from the silane etc. by quite hot plasma CVD 
etc. on the flat glass substrate, using the semi-conductor process used for IC manufacture as it is, and 
P, S, etc. were doped to it. However, formation of a-Si is 400 by the end of today. It becomes possible 
in the low-temperature process below C, and the macromolecule has also come to be, able to do like 
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polyimide what has a uniform front face moreover in a high heatproof on the other hand. Then, it 
becomes possible to make Tr formed in high density separate, if these are used effectively, to transfer 
to a large area substrate, and to create the display substrate of a large area. A 1 st [ ** ] Fig. R> Fig. is 
an explanatory view of substrate formation used for this invention. A process progresses to E 
sequentially from A. the base layer 2 of Si02 grade required to form the polyimide of a high heatproof in 
the shape of [ 1 ] a film first, and form Tr on it — magnitude required for Tr of each pixel — a mask — 
using — each — independent moreover, patterning is densely carried out in X and the direction of Y in a 
fixed pitch, and a laminating is carried out in a low-temperature process. Next, a-Si3 grade is formed by 
low-temperature plasma CVD etc., carrying out a mask on the base layer of said individual independence, 
P, S, etc. are doped and the active switching elements 4, such as FET and diode, are formed using 
photolithography and thin film coating technology. If it is three terminals, the laminating of the 
connections 5a, 5b, and 5c for the electrical installation for three terminals is carried out to each active 
component 4 by aluminum, Au, etc. If it is a one terminal pair network, the connection for a one terminal 
pair network is prepared. Fig. 2 is a part plan of the polyimide film with which many switching elements 
were densely formed in X and the direction of Y in the fixed pitches P1 and P2. Next, although the 
switching element (that in which the electrical installation section was also formed) of these large 
number dips in the etching reagent of polyimide the polyimide film formed densely, the polyimide section 
is removed and each switching device is made to separate, before dipping in an etching reagent since it 
becomes impossible to align the switching element after dissociating at the substrate for a display drive 
if it processes as it is, each switching element is pasted up on the substrate A7 for transition. These 
substrate A for transition and adhesives 6 use for the etching reagent of polyimide what is not invaded. 
After performing the above-mentioned processing, if polyimide is etched, separation independent [ of 
each switching element ] will be carried out in X and the direction of Y at constant pitch. Fig. 4 is a 
sectional view of the switching element held at the substrate A for transition. A 5th [ ** ] Fig. R> Fig. is 
an explanatory view at the time of transferring the connections 5a, 5b, and 5c for electrical installation 
to the substrate B8 for transition once again so that the required location on the substrate for a display 
may be faced. It is held with adhesives 9. Next, the switching element group in the location which faces 
the location which needs the switching element of the substrate 10 for a display drive in the switching 
element group held on the substrate B for transition is transferred to the direction of the transition 
substrate B to the substrate 10 for a display drive. This activity is explained in Fig. 7 . In order to make 
the location which needs the switching element on the substrate 10 for a display shift from a transition 
substrate and to connect electrically, the laser light 14 is irradiated, and balking from a transition 
substrate heats adhesives 9, and makes it to make melting connection and dissociate. The switching 
element group held densely on a transition substrate is not transferred to all by one transition activity. 
Therefore, if only a fixed distance moves a transition substrate or the substrate for a display drive in the 
direction of X and Y, it can move to the location for which the following switching element group is 
needed. By repeating this activity several times, all the switching elements on a transition substrate are 
transferred by the required location on the substrate for a display drive, and the display drive substrate 
20 is formed. Balking of the switching element from a transition substrate is made by heating of 
adhesives or other suitable approaches. While the manufacturing cost of the display panel of a large area 
(4" above) falls by leaps and bounds by repeating this process, it becomes possible to create the display 
panel of a without limit big area. 

"Example" Fig. 1 is a process explanatory view showing the formation step of the display substrate 
which is the base element which forms the display eel of this invention. Spacing of each [ angles / 70/ 
urn ] in 3000-ohm Strong's thickness is decided to be 20um extent for each base layer Si02 for Tr by 
FOTORISO on a polyimide film 1, and a large number formation is carried out. In this case, although the 
laminating of Si02 was carried out on the direct film by low-temperature plasma CVD, the coat layer for 
raising the adhesion of a film and a base layer further may be prepared in the bottom of this. The formed 
base layer 2 is caught in case of the glass substrate at the time of the usual panel formation, and the 
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following processes are advanced. Other compound semiconductors are sufficient as the semi- 
conductor formed on a base layer not only at a-Si but Poly-Si. However, since a substrate is polyimide, 
it must be what can be formed in a low-temperature process. In order to make an active switching 
element in the semi-conductor section by which formation was carried out [ above-mentioned ], the 
sequential dope of P, the S, etc. is carried out, and FET and diode 4 are formed. Joints 5a, 5b, and 5c 
etc. are formed in electric connection of this active component, and a signal line, the scanning line and a 
pixel electrode with Au or aluminum. The switching element section 4 formed so far is made to 
dissociate and become independent separately. A high polymer film is dipped and removed to an etching 
reagent at this, and only each switching element is taken out. In this case, the etchant of polyimide is 
used, on the substrate 10 for a display drive which consists of glass which finally displays, transition 
addition must be carried out and the switching element made to dissociate and become independent 
must be used as the display drive substrate 20. Thus, since after treatment will become impossible if the 
formed switching element is etched as it is in order to make it gain separate independence, each and, 
the adhesives 6 which dissolve at the fixed temperature which is not invaded by etching are formed in 
the component location of the glass substrate which established the hole etc. in the part, a metal 
substrate, or a high polymer film, and each component is pasted up. The etching reagent of a high 
polymer film 1 removes a formation substrate after this. Beginning here, each switching element 
becomes independent of each. When created by the method of Fig. 1 , as shown in Fig. 5 , a switching 
element must be transferred to the substrate B for transition once again, and the electrical installation 
sections 5a, 5b, and 5c must be united with the field where the substrate for a display drive faces. After 
this, if the pitches of the switching element of the display drive substrate 20 are 140um(s), since no 
transition of switching elements can be performed, 70um migration will be carried out once again, and it 
will double and transfer each other location by one transition. In this case, on the substrate 10 for a 
display drive, a signal line 11, the scanning line 12, and the ITO pixel electrode 13 are formed beforehand. 
Fig. 6 is a part plan of the substrate for a display drive. As for a signal line and 12, 1 1 is [ the scanning 
line and 13 ] pixel electrodes. At this time, heating by the YAG laser performed electrical installation of 
each Tr and wiring. The display drive substrate 20 is done by furthermore fixing this Tr with a fixative 17. 
When the area of a panel is large, manufacture also of a sufficiently big panel is attained by repeating 
the activity of this transition. Thus, liquid crystal is stopped between the opposite substrates 15 with 
which the formed display drive substrate 20, the counterelectrode 16, and the color filter were formed, 
and a display eel is done. Fig. 10 is a fragmentary sectional view of the display eel of this invention. In 
this process, although two transition was needed, if one transition is managed, more efficient 
manufacture will be attained by formation of the transistor which makes the location of the electrical 
installation section reverse, diode, etc. Although it came by the above-mentioned explanation 
considering the film substrate as polyimide, other high heatproof high polymer films are sufficient, 
a "effect of the invention" — manufacturing a display eel as mentioned above — conventionally 
impossible diagonal 20" — it becomes possible to create the above large area flat-surface display easily 
and cheaply, and cultural and economical meaning is very large. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Fig. 1 is a main process explanatory view of display eel formation of this invention, and Fig. 2 is a part 
plan of the substrate which formed the switching element in the constant pitch. Fig. 3 is a sectional view 
when holding to the substrate A for transition, and Fig. 4 is a sectional view of the switching element 
group by which separation maintenance was carried out at the substrate A for transition. Fig. 5 is a 
sectional view of the switching element group by which separation maintenance was carried out at the 
substrate B for transition. Fig. 6 is a part plan of the substrate for a display drive, and Fig. 7 is a 
transition explanatory view of the switching element to the substrate for a display drive. Fig. 8 is a 
sectional view of the substrate B for transition once doing a transition activity, Fig. 9 is a part plan of 
the display drive substrate of this invention, and Fig. 10 is a fragmentary sectional view of the display 
eel of this invention. 
1 High Polymer Film 2 Base Layer 
3 Semi-conductor Layer 4 Switching Element Section 

6 Adhesives 

7 Substrate A for Transition 

10 Substrate for Display Drive 1 1 Signal Line 
12 Scanning Line 13 Pixel Electrode 
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